ABSTRACT Background: Outcomes in the treatment of STEMI have markedly improved in recent years. However, LV remodeling is still commonly present in MI patients. Early prediction of LV remodeling in MI patient is a matter of challenge. Aim of the study: is to highlight the value of certain factors that may help in early prediction of LV remodeling after STEMI eg; ECG parameters, GLS, biomarker NT-pro BNP and angiographic factors like TIMI and MBG.
INTRODUCTION
. Echocardiography: Two examinations were done; the first is immediately with admission time and the 2 nd after 3 months from primary (PCI) with exception that (STE) study was performed only a admission time. Resting echocardiography study and STE were performed using the Vivid 9 system (GE Vingmed Ultrasound AS, Horten, Norway). ): The LV volumes and ejection fraction (EF) were assessed using the modified Simpson biplane technique from the apical 4-views, Normally EF between 50-70 % [8]. After 3 month follow up: 2D LV volumes was reassessed with the result of contractility change from the first study and three months in form of: Lv remodeling: indicated significant LV volume dilatation at baseline and 3-month study No Lv remodeling: indicated LV volume dilatation at baseline but decreased or normalized after 3-month study. The definition of remodeling, following definitions from other publications, was an LVEDV increase of >20% compared with the echocardiographic study performed at baseline [9] . Pulsed doppler of mitral inflow: Apical 4CV with align the Doppler beam with inflow direction, place a 1-3 mm PW Doppler sample volume between the mitral leaflets tips where the following measurements were taken: The peak early E wave (peak early diastolic velocity) in cm/s. The peak late A wave (peak late atrial filling rate) in cm\s. E\A ratio (relative contribution of early and late atrial filling [10] . Color-flow M-mode Doppler ,flow propagation (vp) velocity assessment: Apical 4CV, magnified to encompass the LV. Color Doppler flow from M annulus into the LV. M-mode cursor aligned with color inflow.Color M-mode, at sweep speed of 100mm\s. Shift the color flow baseline to lower the Nyquist limit so that the central highest velocity jet is blue. Slope the first aliasing velocity during early filling, measured from mitral valve plane to approx 4cm distally into the LV cavity, or the transition from no color to color. With Vp less than 50 cm\s is considered abnormal and the ratio of peak E velocity to Vp is also measured which is directly related to LA pressure and therefore E\VP >1.5 denoting high LA pressure [11] . Tissue Doppler diastolic velocities: were measured from the septal, lateral, inferior, and anterior mitral annuli in the 2-and 4-chamber views and averaged. The following measurements were recorded: early diastolic velocity (e′) .The ratio of early diastolic mitral inflow velocity (E) to tissue Doppler imaging (TDI) e′ (E/e′), which correlates with diastolic filling pressure, was considered. With average (E/e′) value ≤8 is considered grade I ≥ 14 grade III, 9-13 grade II [12] . Strain echocardiography (STE) using the speckle tracking technique: Longitudinal strain was measured for each LV segment using the apical three, four and two chamber views. The LV endocardial border was traced using the optimal frame for endocardial identification in all three apical views, and the automatically created region of interest was manually adjusted to the thickness of the myocardium. Subsequently, numeric and graphical bulls eye displays of deformation parameters were automatically generated for all LV segments [13]. Average value of global longitudinal strain (GLS), less than (-20%) is considered abnormal, [14] . Angiographic finding: Invasive intervention was done for all patients by professional team using (GE medical system manufactured by SIMENSE, Kemnath\ Germany) by using the dye-filled guiding catheter as a reference. Left and right guiding catheter was introduced through the sheath in right femoral artery (transfemoral approach (table 8s) . There was strong negative correlation between sum STR and LV remodelin (r= -0. 494, p < 0.001) (figure 1). There was positive correlation between GLS and LV remodeling(r= 0.643, p < 0.001) (figure 2). A ROC analysis was performed. The cut-off value of GLS that predict LV remodeling was -15.6 %(AUC= 0.91, CI 95% ranged from 0.845 to 0.991, sensitivity= 88 .6% , specificity= 80%) (figure 3). Bland -Altman plot test, to detect whether there is a difference between 2 measurements of GLS,the test was non significant p value =0.411 denoting no interobserver variability ( figure 1s). By applying univariate then multivariate regression analysis we found that GLS was an independent predictor of LV remodeling in STEMI patients after primary PCI while ,MBG and incomplete STR, Sex , Δ EDV and three vessel disease failed to predict the LV remodeling (table 3&4). 
Figure (3) : ROC curves of value of GLS that can predict LV remodeling:
A ROC analysis was performed. The cut-off value of GLS that predict LV remodeling was -15.6 % (AUC= 0.91, CI 95% ranged from 0.845 to 0.991, sensitivity= 88.6% , specificity= 80%) DISCUSSION There was statistical significant difference between the study groups male sex in favor of Group (II), this agreed with the fact that there was gender differences in left ventricular remodeling. Post-mortem data suggest that males and females may have a different modulation of the apoptotic pathway. Females appear to be partially protected from ischemia-induced activation of the apoptotic pathway [18] The present study showed significant difference between the study groups regarding percentage of STR, with higher percentage of incomplete STR in LV remodeling group (II). This was concordant with Carrick et al [19] who found statistical significant difference among his study groups with higher percentage of incomplete STR (30%-70%) in the third tertile group. This agree with the fact that incomplete STR is markedly related to a higher rate of adverse cardiac events in patients with MI even after successful reperfusion of the culprit artery, which suggested that the microcirculatory perfusion in the infarct area was markedly impaired in these patients even after complete reperfusion of epicardial arteries [20] . Interestingly, the present study showed significant difference between the study groups regarding sum STR which was in favor of group (I), this was powered by the strong negative correlation between sum STR and LV remodeling (r= -0. 494, p< 0.001), this finding was concordant with Amaya et al [21] who found a significant inverse correlation between the degree of STR and Δ LVEDV (r= -0.576, p0.01) The present study showed non significant difference between the study groups regarding NT-pro BNP at admission time(0 h-3 rd day) ; although we noticed that there was higher level in group (II) who had LV remodeling . This was concordant with Na et al [22] who found non significant difference between his group study regarding NT-pro BNP The present study reassessed the level NT-pro BNP 3 months after MI although this was non significant statistically, we noticed that there was higher level of NT-pro BNP in group (II) who had LV remodeling. The rise in the plasma levels of NT-proBNP overtime in group (II) suggests that myocardial wall stress may have increased during the follow-up period .This was discordant with LópezHaldón et al [23] who found significant difference between his study groups regarding NT-pro BNP, the discrepancies with our study might be explained that he assessed NT-pro BNP 6 months after MI. Regarding admission time EDV, ESV, EF: the present study showed non significant difference between the study groups, however measurements were impaired in both groups denoting myocardial sunning . This was concordant with Sugano et al [24] who found non significant difference between his study groups regarding EDV, ESV and EF. The present study, showed non significant difference regarding E\A, E\e , VP and E\Vp, although we noticed impaired parameters in both groups denoting impaired diastolic function, this was concordant with Sugano et al [24] who found no significant difference regarding tissue Doppler measurement E\e in his study groups. Also this was concordant with another study LópezHaldón et al [23] who found no significant difference regarding V\P and E\Vp. Our study showed high statistical significant difference between the study groups regarding admission GLS with lower GLS value in group (II) who developed remodeling, this was concordant with Bastawy et al [25] who found high significant difference between his study groups regarding GLS. Furthermore, this finding was powered by the strong positive correlation between GLS and LV remodeling (r= 0.643 , p< 0.001),this was concordant with Bonios et al [26] who found positive correlation between GLS and LV remodeling (r=0.56,p=0.001), Interestingly, we found that GLS can significantly predict LV remodeling at a cutoff value -15.6 %(AUC= 0.91,CI 95% ranged from 0.845 to 0.991,sensitivity=88.6% specificity= 80%), Bastawy et al [25] have concluded that the LV systolic GLS at baseline echocardiographic assessment that can significantly predict remodeling was -12.5% (Sensitivity 87%, Specificity 85%). Regarding echo data 3 month after MI: The present study showed statistical significant difference between the study groups regarding EDV and EF and we noticed that there was more impairment in group (II) after 3 months in comparison to admission measurements, unlike group (I) which showed improvement in relation to admission parameters , this was concordant with Bonios et al [26] who showed significant difference between his study groups regarding 3 months follow up EDV and EF Also , the present study showed non significant difference regarding E\A, E\e ,Vp and E\vP although we noticed more impairment of these parameters in group (II) denoting worsened diastolic dysfunction after 3 months in comparison to admission measurements, unlike group (I )which showed slight unremarkable change at 3 months in comparison to admission measurements, this finding was discordant with LópezHaldón et al [23] who found significant difference between his study groups regarding E\e, indeed he didn't assess E\A, V\P and E\Vp and his measurements were assessed after 6 month follow up this might explain the discrepancies with our study. The present study showed high significant difference between the study groups regarding three vessel disease with higher percentage in favor of group (II),this was discordant with Xu et al [27] who found no significant difference in his study groups regarding three vessel disease. The present study showed non significant difference between the study groups regarding baseline TIMI flow, although we noticed that TIMI 0 and TIMI 1 were higher in group(II),this was concordant with Xu et al [27] who found non significant difference in his study groups regarding TIMI flow <3. In additioin . The present study showed non significant difference between the study groups regarding post PPCI TIMI 3 ,although we noticed higher incidence of TIMI 3 in group (II), this was concordant with Khurelsukh et al [28] who found non significant difference between his study groups regarding post PPCI TIMI 3. This could be explained by the fact that TIMI flow grade has some limitations as mentioned by de Pardo et al [29] who stated that TIMI flow grade is subjective way and is related to assessment of blood flow in large epicardial arteries only. Ito et al [30] stated that restoration of normal epicardial blood flow is not enough to allow adequate myocardial reperfusion; the latter need perfusion at the level of microcirculation and myocytes. So MBG post PPCI was analyzed also by our study.
Interestingely, the present study showed high statistical significant difference between the study groups regarding post PPCI MBG with higher incidence of MBG 3 76% in group (I): no LV remodeling versus only 31.4% in LV remodeling group (II) denoting that although group (II) who showed higher incidence of TIMI 3 post PPCI( restored epicardial reperfusion) indeed showed lower incidence of MBG 3 (failed to restore microvascular and myocytes reperfusion ). This confirming fact mentioned above by Ito et al [30] .This finding was concordant with Bastawy et al [25] who found significant difference in his study groups regarding MBG 3 with worsened MBG post PPCI in LV remodeling group. The present study showed that with multivariate logestic regression analysis GLS was an independent predictor of LV remodeling after acute STEMI treated by primary PCI, this was concordant with Huttin et al [31] who emphasized on the role of GLS in predicting LV remodeling after myocardial infarction. He concluded that there is a strong association between GLS and adverse remodeling. CONCLUSIONS Our study found that GLS was an independent predictor of adverse LV remodeling early after MI at a cut-off value -15.6% and so GLS might be used for early risk stratification of acute STEMI patient treated with primary PCI.
Limitations
The major limitations of the present study are that it is based on a single-center experience and may be limited by the small number of patients.
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